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The satellite receiver system provides acquisition and frequency 
tracking of a poppler-shif ted radio signal received from an orbiting 
satellite. The VCO is coupled to the Costas phase-lock loop and 
generates the conversion frequency for down-converting the radio signal 
in the Costas PLL. 

A Doppler frequency acquisition and tracking element is coupled to 
the voltage controlled oscillator. The Doppler frequency acquisition 
and tracking element adjusts the conversion frequency to compensate for 
a Doppler frequency shift occurring in the radio signal due to orbital 
motion of the orbiting satellite. 

USE/ AD VANTAGE - Provides acquisition and frequency tracking of 
Doppler shifted radio signal to allow narrow-band reception of radio 
signal from orbiting satellite for practically entire period during 
which satellite is in view of satellite receiver system. 
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@ £E#Bi ^n^r ffld'l ^d^l Al^U (Satellite Receiver System Having 

Doppler Frequency Shift Tracking) 

® 2. ^ 

^ Al-^^^00)^: _Ett ^-2 o^l^ xjjrS] % 

fl-S ^<07l a]^^(400)^ ^-^ 4Hd*H ^U" *M ^7)<200H ^Sfl ^^r-§r 

?%o)Z\7} fls^ o)| a] ofl^ (i34)oll ^l^Rr s^e}-^ fl-v ^ .^ = (100)* S^^. 

*W tt*M(200)-fr 3-±.&±: Jl^ -f-HUOOH 1^°}, 3.^^ JL^ ^(100) ifl°*M ^ Aljr 

^^Hr S ^ ^(300)^ ^ i^^. ^ ^(300)^: 5.^ ^ 

-a 5J 7]o]*H ^ <dX°ll '*Aj«J.fe. if-^ o)^-§. fl«toj 

cfli^ JE.3. 
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1. £* fl-S o.S^e! 3*l(Doppler-shifted)« ^"d 2 >g 

^*r^ fl-a -=Hd7l -^floj SioJ^, ^-<d ^±f- ^SKs, *g<H tt^l^Kvoliagc controlled osciUatorW 

^aM^ *fl<H* °M -tlx *i]^sRr s^e]-^ ji^ 

(Costas phase-lock loop) : ^7]^ ^K<*} ^^M, 3,^±. 

JL^g ^B. *flefl^ ^-f- 7) ^t v ««: ^3K=* ^*rll, 5E #21^3. ^ 

cHr<q ^3^* ^^.-^^ ^ ^n^7\^ ^sHr ^ ^(programmable frequency 

'synthesizer)* £t v «r^; 5E #7] *H ^^o\ yji, a 0 v 7 ] £ - c^^oj ^ £ **.9-3. 

°J*]) i*si £°1* Ji-**}!** ^*r^r* a ^-71 s.s.ol^7} 

^^Hr ^7]ofl ^^-SjcH J51^ J£^*K£-3- ^3HM 3)^3 S^^. ^]^3|-7l 

^34^ ^ ^J^^ «m-g. <t!3$}7l fltr tH*?*} JB.±( coarse adjustment element), ofl^ 

<U i^=H £olf. ji^^s. ^ ul^j 2^3- ^1^7] Dl>i| ^ 

<t!±# oflerl -tlx ^^ofl *Ss§*}7] ^ j8L£<fine adjustment element) 1- t 1 *!*]^ £.**1 

^r-^-^r 5 4^ -fi-4i(Doppler frequency acquisition and tracking element)!- 3l-§- 2.3. 

i5] #^*l-7l SRV ^ J^(power measurement element): ^ #7] #3 J3Li ^ B. 

2.^7}^ ^^7lofl 03 £U, Al^-( SIart - up )A)oll ^ AJ^^ oj^]^ o}5}H) Sl^ ^ € ^^°fl 

A <M B H Ja.^ 3fl<H*H 5fc« ^ Stneutral value)«-^ ^l^^f^ 

n ^ U?fla ^ H ?1| S]^ ^^7f ^S^j^ ^77}X\ Uf^o) -jjj.-^^.^ AJ^^ ^ 

rtr^r ^(frequency sequence)# <$7] SM^I-g- ^1<>1^ tfl^^ ^o] JL^Ccoarse control 

element)!- ^ ^^SLZ. Z\Zr ^^7] +)^$. 

3. >U2*"fl Sl^^l. 2:^ -8.4* A o V 7l ofl5] Al^ ^^cQ S^-ilo; oiJl. ^71 ^1x7^ -g-tr 

(high limit) S «fft(low limit) 4 ^ 3.*}%^ Slfe^l* ^^^r^l flsj ofle] xj^ 

-1- ^^(moniLoring)^ ^^1 ^Al7](erTor signal monitor): ^7] oil^ ^^S]^ Si^l, 

^^s] on ^l^*}7] -fi*E a o v 7 ] ^oj- ^joj ^ 7l ofl ^^s;^ SZ^- ^71 <fle1 -tlx 

3:^^ °1]^ -tl^l- ^*r7l clAfl AlJ:^ ^3L$- #*\~ ^ _fi.4i( summing element): ^ ^J- 

7] ^av ^-7) 6J]^ Aix 5^.7iofl ^ <d^7f ^o\\ ^ o\^°] <n^ * 

^■*V«j ^-8: ^1^1 ^ D Jf- ^1^ 2lQ ^(decrementing)^l^]^, S Ji 

cf § oflsl AlJioil .fr^-sH d]^) ^ ^nv^- ol-HI *7Kincrtmcnting)^l«£.S.*l Ajx7)- ^1 

lti^* -i°r*l£]:£-^ ^**rfe ^1^ -S-^nne range control element)* 5*Sr^ 

4. ^13*o Vo « a^-H, A ^7l ofl er) xi ^a] 7 | ^ <$7] ^4 Ja.^^ ^^sl<H <& 
JL, tfl-S-^ ^3^7 r >H2tr^°fl «ft ^^14 ^?fl Sl^ >Jl 5! *»2<MM 
^sfl ^a]s]^ ^|2<d^S ** vl^l 2=8 a ^lx7V l^*r7l a«€ ^Hl ?}■ 
A 1*V7l 5:^^! °fl£H 7l;aQus:ed error signal monitor): §J ^7] 2lQ jbl± ^ <#7] 

°fiel <Jx 7 n tA| 7 H ^^o] £Ui, 4^r^ -^-^r ^ ^-§-^1 cH ^-s. ^71^- 
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-2_^(coarse range control element)^ ^ £th*r-fe ^-i- f^Q-S. *]-^ 4^71 

5. ^^Rr SK^^M if-^l ^o]^ X\3_o] ^ -n}.- 4}?zfcr <r 

*1 <dX ^ -Si* aj*&rfe 5.^^ ji^ av 7 ] *j<g. ?%o] ^7]^ #7] 3.+^ 

uL=S + = oljl, ^-7] SiE^ ^ Jl^ + * *-A} Aj^f. ^^-^^S}7] ^S)- 

^* £ <tf7l ^7iofl ^^s)cH .ojji, s^-fl-Sal ^ E •Srf-o.s. <a«H -¥-<j 

-tlx £ajs].- £015. £^£3. t*!^ ^s^-g. 2^*^ j£#<M £A V ^ ^aj ^ 

SKDoppler frequency acquisition and tracking means )-§- 7 A~& ^^SS. %\^r ^<]7| a] 

6. *l]5*cM &<>H. aV 7 ] -z^- ^ g 4^2} 4^^r 5L-£2-] Ji-y-SKE-iS- #Q ^sH 1 

7. ^i5*oH) °i°W. Aj.7] X]oV ^ ]o] ^ 7 ] fe ^?||^ a^ 7 ^*v ^^K^ -fl^S* ^.ZI^ 
7^*V oil 3^<H ?±JL, ^°)# ^J-«f7l ^Bj^Sl tfl^ 

^*>7l ^*flA^ * ^VM"^ <d^^>7l fl^. cJl^aj ^S-Ccoarse adjustment means) 

8. ^17*oH) ?±°]^, ^7} ^54^ 5 s^-el ^sHr 

9. ^]8*oH] Sl<H^, ^7] ^6]] TJ^CH Ojjr^ ^A]^ = Aj A] 

£3-5- ^^8^7] ^i^ ^(power measurement means); 5 ^7] ^ U 

3§7f^t!- ^3f^r «^7H 3^S1<H °XJL, Al^.A}cH| ^ Aj^g oj^^jj oj-Eflol] ol-. ^aJ^ ^^ofl -g-^S}c^ 

D H ^ ^^1- ^^^1 >H|%'tf>£^ ^7) D)^] ^ ^l^tj-JI, - ^Ofl Aj^^ Ol^j^ ^ 

4 -3.711 S]^ ^^7> ^ ^ ^ nfl 7 }^l cf^o] ^-^.Y-E^ A}>g^ ^2).- ^Aj^^. 

^7] ^71* *M*Kr ajoj (coarse conirol means)-& Sf-^ ^-^J^.^ Sp^- 

10. ^I9*"fl Si^Ai ^v 7 ) b]^ ofle] ^^cH] ^^s)^ oi^ <>] Z ] ^ gj ^ 
^ ^! Aj^s: ^.aj. ^oi] o|^a)^- S^^l-fl-sg o]]^ Ai^=. ^a-.sV71 ofla} 

A l7l ^r^-Ccrror signa] monitor means): ^7] oflaj a]^ §-^<Hl ^^^^ «lo:, ^3-^2] d]^ a^-g- ^]] 
^bi-7] a o v 7 ] »|oj. ^7H Si^ A o v 7l 2«S US: a^S -ili* -8^8 

*r7| ul^j Ai^sf o])^ aj^^ ^av ^(summing means); S A e> v 7] ^> ^ g ^-7] oj^ 

^ ^-^^ D ]^l c]>Ml i« >t!^# 7 D v^Ai7l^ ( a >tf?v € -S^l -S-^o-H 

i« St^§- D H1 ^7 r Ai^j o_^.^ oflfri Ai^p). ^lAj^^j ^^j. o-^]^^ -sj**>fe p] 

^ *fl<H ^^"(fine ranee control means Z.^*}^ -^^^.5. t>^- ^a^ ^ai 7 ] a1>;^. 

11. ^ll0*o Vo H a<H^. A o V 7l t«€fai AJ 7 | oflsf a]^ 7 J-A]7l ^ ^ -#7] p HI TJ^- 
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.42**4 *m 42-au* ^ ^ i7 > a^* 1 * fl * £:§ * 0,161 AJ 

*M*>7l 23 € "H^l 'tis: #+)7] ^(adjusted error signal monitor means); S B H ^ 

4>« £ *7i a^S 43 <lJt *M7l <i*«4 *«*H Sfta, 4^ ^=Hr * t^fral c] 

^71 *^7l* *fl<H*r3, ei 4 544 4i£4* 42<i3* « * «fe a 

-He) -t>3:4 +tf*r4 23€ 4« ^i* *!2**1^ "8*1.2.3. SIS 4<#£* »H 23 

^.s. a||e>}3|.fe- tfl^^ 4<H -=r ^(coarse range conrrol means)-!- 3 S^fc 31 tt 3-^.2.3. «Vfe ^ 

12. 411*4 8H*1, -^71 J?--*! -dJLfe =1* *1 ^(Binary Phase-Shift Keyed modulation : 
BPSK modulation), >32(double sideband amplitude modulation) §J "1* ^S^S BPSK >g2 
(differentially encoded BPSK modulation)^ ^« ^ 325. *A* 2**r 
3. : 2 #71 2iE}i £*4 m?] j^g Aljrs. -ii£8V7l 3£ *a 
j£*«Hr #58 .2.3. *Vfe ^ -r-i]7l A]^. 

13. 4£* £fe 4UA£.*3 -Mi* ^°1€ tl^ 2 ! **** 

71 a1&*4 jj^Ai, 44 « a ^ 7H ^ 443 4<H*?1 «14 T-id °fl*H 

AJ3: *q4 ofla] 4*#fc 2iE}i *£: «tf *«H *« 7 1^ ^ 2 

;g JjLBLoD 3*£|o] ^JL, *7] 2iE}i ^Aj- ^ M ^Aj AJ^ ^1*11 4* 

* 5 2<tf 4«H *«?H 2*s)°l 55151. #7] 4£* £te US- ^ 
-tlJt HI 4 ^-M" 3t*«te g 

14. ^i3%voii sa^^, sioifl. «* W*l °H a«* ^i^*v^i n i^ 2 

^ 23€ *7l cflel tii ^^°11 "H 23 d 

15. «|13»H 5flol*1. ^71 W =HH B a V ^7l^ ^3fl*i ^ 7\*V ^3*^* 4«S*r£* 

« ^ Xlfe ^S.3^7V^^V **H* ^^711- i?'*V^: 5E ^71 2^ ^ ^aj .Rife #7l =5. 

n^7V^-tv tM7H sZ-2-, H^el a^svs^ ^« ^ 

**>7l ^«DAi * SM-S- <i«?*7l ejlfai 23 iLA* 3l* ^ 

^*!7l Al^. 

16. ^15*H Slol^l. ^** V71 ^* V ^ * 

3 23S 43 *7l 44 <ii »H 23 iit ^ ^^*> 
53 -i- ^71 a]a.^. 

17. ^16*4 5a<HJH. V7l i3 ^ife *7l 2it}i *W ^sofl *WH 

tiaial ^* ^*V7l ««J MAi;S ^-71 ^i^ « ^-71 »s.a«7V*« tt^'l 

4 *^«h saa. ai*ah 5 -«i=s« ««a °v^4 'sife **«w n i^i ^< 

a o. £ 4««*£* ^71 »H 23 *o\*5L, =L ti^tt A* a71 ' 

^3K=7V 4^ 1*^4 ^^S^ *I€*-2- ^HS*VH* ^ 7 1« ^ 

18. 417*4 a-H. =W a* ^ 6,151 iMo1 0,131 AJi7V "^^ 

* **4 iHB Hi-Si's* i fi 0? l Slfe*it ^^*V 7 1 ^ ^* 7 ^ W7] 0,121 " J 



- 202 - 



^1^7^*1 97-700400 5/6 

2. &*]7] ; -$7] ofl a) -tut l^sM SIjL, £^ *HI 2:** *<M *H 

oflsl -t!:£i: ^ : S ^7] tK* -fl.i'S A c V 7] -ds. #*1?H sis, <lX7|- 

^ofl t o>efl^ oijs] ai^I aflKi^S* *3r £=g S'SHF ^ ^3: 

S #^1*1*1. s aj.*v jit* ^ ■8- , sNH P MI a« o^*| ej) 

5] ^1^7} tflofl -°-*| ^Ofe *3 ^flcH JBL£"S ^^r^"^' *V 
^ ^ ^71 A]^. 

19. a»181MI 21 -*7l ^ -fi-4i^ -*7l aj^ 5. A ] 71 S #7] wl>a S« -£Lrfc°fl 

Sll; afll^Hl tfl-g-^.^ ^3*^ *B2*MN t«-8"*Hr ^MK^L 1 } 1=1 ^1 fl<H 01.- afl! gj ^12*V 

tHI 3*fi *»2<i3« >8-fl oflsl <lX7> 5ft^l-& S^*^! °fl*1 -Si* 

^l*V7l JfltJ- ^17] ; S ^7] d)A( £i 51 ^Jl ^A)7l^ 

^ Cf^o] ~t^- ^ ^ fl^tfOE* -^71 tMj7]-& ^^^JL T 

^ ^7] A) 

20. ^119%H Stl^^, -tl^fe BPSK^i, ^S*^^ ^ 9J ^^^^ BPSK ^ 
« nf£^E| a}^^ ^2:5. ^Ji* £^>JL: Coastas^^ H# 

M]7] ^A} ^-^7] ^ tV S^*>fe ^-1- Sfe ^^71 A]>,^. 

S-l^ 3.^^ ^ ^ -f-^Sl ^7] ^51)3) 23-?il ^AJ ^<y- ^)o^ ^^7]Sl #7] 3- 

3 °<?3Lt} -S^m <T^7\ *\^*\ ^7] l-l-S., £5^ ^^1^1^ 

(processor) S 7}^*}^ 5L6£ «■ 1>^^ -a A H«« ^ 

-HI a-^ ^ dJaB Art^ *a]-fr 7l^SV^ -*>S.. iz-Sr * ^ Vt §^ ifl^aj^ *IaHH u\-% ofle^ ^lx 

^-A] ^Mmonilor eJemenOS] #7] 



t 



-EF 




4^ ^- 



H*i -til 9^1 



4^ 1*1 



■H J<1 Ait 



334 
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